CALCULUS

Derivatives. Velocity and Acceleration (I)

1. Find the velocity, acceleration,

s(t) =t + 4t* — 5¢°

2. Find the velocity, acceleration,
s(t) = —2t2 +2t* +1°

3. Find the velocity, acceleration,
s(t) = 4t + 5¢3 + t* 4 2t° + 5¢°
4. Find the velocity, acceleration,
s(t) =t —t? — 4t — 4t

5. Find the velocity, acceleration,
s(t)=3—t—t* 423

6. Find the velocity, acceleration,
s(t) = 4t? — 3 — 4t

7. Find the velocity, acceleration,
s(t) = =5t + % + 2t — 5t* — 5¢°
8. Find the velocity, acceleration,
s(t) = =3t — 5t* + 3t°

9. Find the velocity, acceleration,

s(t) = =5t — 3t* — 26> +- t*

and jerk functions for the following position function:

and jerk functions for the following position function:

and jerk functions for the following position function:

and jerk functions for the following position function:

and jerk functions for the following position function:

and jerk functions for the following position function:

and jerk functions for the following position function:

and jerk functions for the following position function:

and jerk functions for the following position function:

10. Find the velocity, acceleration, and jerk functions for the following position function:

s(t) = —t — 2 + 3t3 — t* — 5¢°

00 — 4z — 81 = ()¢

We+el—=M0 eI +I—9—=®P P+ 919 — G~

A00€ — 2081 — a1 = ()f

00T — 8T — 48T +o— = (1) 9% — # — 46 + 16— T— = ()2 01

e

(Mo 6

ST=1f  BI+0I—=@FP  J6+0T—¢—= (a8

00T — 409 — 42T +2= ()P ;99T — 40T — 19+ 12+ ¢— = (H)a L
(Mo -9
(Mo g
(Mo ¥

196 —9— =)l a8y —19-8=Hp 9T —He—1.8= (Do

cl=Wr  wite—=@v A9+ —1- Q-

3

196 —ve— =) WSy —we—c—=@p 91— wIi—w—-1=0)a"

= (BWC 08T + 07 + 3l

1009 + ;70T + 4T + 0¢
+1206 +8 = (I JOE + 0T + P + ST + 18 = (o g

A09+18Y = (N g0+ e+ =@r S+ 8+ 1m— = (D g

oe—=@r  we—-8=mWv a1 —-1+T1=1) T

‘STomsuy

(© 2009 La Citadelle

1of3 www.la-citadelle.com



CALCULUS Derivatives. Velocity and Acceleration (I)

Solutions:

d [
1.w(t) = &t +4t% — 513 = 1 + 8t — 15¢° < Apply: v(t) = %s(t)

d
a(t) = al 1+ 8t — 15t = 8 — 30t < Apply: a(t) = %U(t)

. d ;
i(ty=58-300=-30 < Apply: j(t) = aza(t)

d
2. 0(t) = 4 - 212 + 2t* +t° = —4t + 83 + 5t < Apply: v(t) = Ls(t)

d
alt) = - —4t+ 85 £ 5" = —4 4+ 24 £ 206 4 Apply: a(t) = Fo(!)
d

j(t) = o4t 24t + 20t® = 48t + 60t* < Apply: j(t) = La(t)

d
3. v(t) = &4152 + 513 4+ t* + 2t° + 5t = 8t + 15t2 + 4¢3 + 10t* + 30¢° < Apply: v(t) = s(t)

d

at) = 8t + 15¢% + 4¢3 + 10t* 4 30t° = 8 + 30t + 12¢* + 40¢> 4 150¢* < Apply: a(t) = $v(t)
d

j(t) = ;8 +30t+ 12t% 4 40t% + 150t* = 30 + 24t + 120t + 600t° < Apply: j(t) = La(t)

d
4. v(t) = T 2 — 4t — 4t =1 -2t — 12¢* — 16t < Apply: v(t) = Ls(t)

d
a(t) = —1—2t — 12t* — 16> = —2 — 24t — 48¢> < Apply: a(t) = $o(t)

dt
d
)= — 224t - 48t* = —24 — 96t < Apply: j(t) = La(t)
d
5. v(t) = T t2 4+ 213 = —1 — 2t + 61° < Apply: v(t) = Ls(t)

d
a(t)= 5 —1-20+6 = —24+12t < Apply: a(t) = §o(t)

. d ;
jt) = i 2412t =12 < Apply: j(t) = $a(t)

d
6. v(t) = &4t2 — 3 —4t* = 8t — 3t% — 16t < Apply: v(t) = Ls(t)

d
alt) = 86— 31 — 161 =8 — 6t 482« Apply: a(t) = (!
d

j(t) = 386t 48t* = —6 — 96t < Apply: j(t) = La(t)

d
7o) = 5 -5t 2 + 263 — 5t* — 5t° = —5 + 2t + 6t — 20t7 — 25¢* < Apply: v(t) = Ls(t)

d (
a(t) = - —5+2t+ 612 — 20t% — 25t* = 2 4 12t — 60t* — 1003 < Apply: a(t) = $o(t)

d
j(t) = 2T 12— 60t* — 100t> = 12 — 120t — 300t* < Apply: j(t) = La(t)

d
8. v(t) = —3t— 5t% + 3t3 = —3 — 10t + 9¢> < Apply: v(t) = Ls(t)
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CALCULUS Derivatives. Velocity and Acceleration (I)

d

a(t) = 3 310t 9% = —10 + 18t < Apply: a(t) = Lo(t)

i(t) = % — 10+ 18t =18 < Apply: j(t) = La(t)

9. v(t) = % — 5t —3t2 —2t3 4t = —5 — 6t — 61% + 4¢3 < Apply: v(t) = Ls(t)
a(t) = % —5— 6t — 6t> + 4t° = —6 — 12t + 12¢* < Apply: a(t) = Lo(t)

j(t) = % — 6 — 12t + 12t = —12 + 24¢ < Apply: j(t) = La(t)

d
10. v(t) = il t2 4383 —t* — 515 = —1 — 2t + 9t* — 43 — 25¢* < Apply: v(t) = Ls(t)

d
a(t) = i i 9% — 4¢3 — 25¢* = —2 + 18t — 12¢* — 100¢° < Apply: a(t) = Lo(t)

d
j(t) = 218t 12t% — 100® = 18 — 24t — 300t* < Apply: j(t) =

%a(t)
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